Faecal bile acid excretion and intestinal transit time were studied in 18 children with inflammatory bowel disease in clinical remission and with normal stools: 16 with ulcerative colitis, two with Crohn's colitis, mean age 14 years (range 10-17 years). Five healthy children, mean age 12.4 years (range 10-17 years), were studied as control subjects. Most patients were taking sulphasalazine, but none were taking steroids. Transit time was determined by carmine and did not differ between groups. Faeces were collected for 72 hours, and faecal water was prepared by centrifugation of faeces at 15 OOOxg for two hours. Bile acids in total faeces and faecal water were studied using capillary gas-liquid chromatography-mass spectrometry. Faecal excretion of total bile acids, unconjugated bile acids, and glycine and taurine conjugates were significantly increased in patients as was faecal water excretion of total bile acids, particularly the taurine conjugates and cholic and chenodeoxycholic acids. Total concentrations of bile acids in faeces and faecal water were two to five times higher in patients. The children with inflammatory bowel disease in clinical remission had high excretion and concentration rates of bile acids, especially taurine conjugates, in both total faeces and faecal water, a finding of considerable interest in the pathogenesis of malignancy in these diseases.
were taking sulphasalazine, but none were taking steroids. Transit time was determined by carmine and did not differ between groups. Faeces were collected for 72 hours, and faecal water was prepared by centrifugation of faeces at 15 OOOxg for two hours. Bile acids in total faeces and faecal water were studied using capillary gas-liquid chromatography-mass spectrometry. Faecal excretion of total bile acids, unconjugated bile acids, and glycine and taurine conjugates were significantly increased in patients as was faecal water excretion of total bile acids, particularly the taurine conjugates and cholic and chenodeoxycholic acids. Total concentrations of bile acids in faeces and faecal water were two to five times higher in patients. The children with inflammatory bowel disease in clinical remission had high excretion and concentration rates of bile acids, especially taurine conjugates, in both total faeces and faecal water, a finding of considerable interest in the pathogenesis of malignancy in these diseases.
in total faeces and in the aqueous fraction -that is, the faecal water -in children with inflammatory bowel disease during clinical remission.
Patients
Eighteen children with inflammatory bowel disease, mean age of 14 years (range 10-17 years), were studied. The diagnosis of inflammatory bowel disease was based on generally accepted criteria.'3 14 Twelve had ulcerative colitis of the total colon, in four it affected the distal colon only, and two had Crohn's colitis including involvement of the small intestine in one (ileum). The average duration of inflammatory bowel disease was 2-7 years (range 0 5-5 years). Almost all patients were taking sulphasalazine and none were taking steroid drugs. The patients had been off local steroid treatment for at least three months before entering the study. Stools were well formed in all patients except four, whose stools were slightly less formed but not watery. The mean frequency of stools was 1 5/day (range 1-3). The patients were in good clinical condition and biochemical markers of inflammation were normal: mean (SEM) erythrocyte sedimentation rate was 5 (1-2) mm in the 1st hour and serum concentration of orosomucoid 0.6 (0. 1) g/l (reference values being 1-20 mm in the 1st hour and 0 3-1 -0 g/l, respectively).
Five healthy children of the medical staff acted as controls, their mean age being 12.4 years (range [10] [11] [12] [13] [14] [15] [16] [17] (34) mg/day) compared with control subjects (707 (14.6) mg/day) was significantly increased (p<0 05). Unconjugated bile acids predominated in faeces in both patients and control subjects. The daily faecal excretion (mean (SEM)) of unconjugated (159.9 (25.8) mg/ day) and glycine (3-2 (0.9) mg/day) and taurine (9.9) mg/day) conjugated bile acids was significantly increased (p<0 05, p<005, and p<0-01, respectively) in the patients compared with the control subjects (68.1 (14.4), 04 (0.2), and 1-3 (0.5) mg/day, respectively) ( Table I) . Sulphated bile acids accounted for a minor part in both groups of children. The secondary bile acids, deoxycholic and lithocholic acids, predominated in healthy children, but excretion was only slightly greater than the primary bile acids, cholic and chenodeoxycholic acids, in patients (Table I) .
Faecal water
The daily faecal water excretion (mean (SEM)) of total bile acids in patients (11 5 (3. 2) mg/day) was significantly increased compared with control subjects (2.2 (0.7) mg/day) (p<005), and unconjugated and taurine conjugated bile acids were significantly increased in patients compared with control subjects (p<005 and p<0 01, respectively) ( Table I ). The primary bile acids, cholic and chenodeoxycholic acids, were each excreted in faecal water in significantly higher amounts in patients than in control subjects (p<005, respectively) ( Table I) .
CONCENTRATION OF BILE ACIDS

Faeces
In patients the concentration of total bile acids in faeces (Fig 1) as well as the faecal concentrations of unconjugated and glycine and taurine conjugated bile acids were significantly increased compared with control subjects as were the concentrations of cholic and chenodeoxycholic acids (Table II) . In addition, the concentration of deoxycholic acid in dried faeces was significantly higher in patients than in control subjects. Faecal water A similar pattern was found in faecal water with significantly higher concentrations of total bile acids in faecal water in patients compared with control subjects (Fig 2) . The concentrations of soluble unconjugated, glycine and taurine conjugated, and sulphated bile acids as well as that of cholic, chenodeoxycholic, and deoxycholic acids were significantly increased in the faecal water of patients compared with control subjects (Table  III) . In faecal water as well as in faeces, a pronounced increase was seen in taurine conjugated bile acids (Tables II and III) .
PERCENTAGE DISTRIBUTION OF BILE ACIDS
Faeces
The percentage distribution of conjugates showed significantly higher fractions of taurine conjugated bile acids in patients compared with control subjects (p<0O05). There was a tendency to higher percentages of primary bile acids in concordance with a significantly smaller fraction of lithocolic acid in patients (p<0O05) ( Table II) . The ratio of glycine to taurine conjugated bile acids did not differ between patients and control subjects (Table IV) .
Faecal water
The pattern in faecal water was similar to that in faeces with a significantly higher fraction of taurine conjugated bile acids and a significantly smaller percentage of lithocholic acid in patients compared with control subjects (p<001 and p<0 05, respectively). The ratio of glycine to taurine conjugated bile acids in the soluble phase was significantly lower in patients compared with controls (p<0 01) (Table IV) . Moreover, the glycine-taurine ratio was only increased three to fivefold in faecal water compared with total faeces in the patients (p<0 01), the corresponding increase being 20 to 40-fold in the control subjects (NS).
PERCENTAGE SOLUBLE BILE ACIDS
There was a non-significant higher fraction of soluble faecal bile acids in patients than in control subjects, 6% v 3% (Table V) . Unconjugated, glycine conjugated, and sulphated bile acids showed a similar distribution in patients and control subjects, but taurine conjugated bile acids were significantly increased in the soluble fraction in the patients (p<OO1). Primary bile acids were present in higher concentrations in faecal water, soluble cholic and chenodeoxycholic acids showing four to sevenfold higher levels in patients than in control subjects (not significant, respectively). Deoxycholic acid showed a similar distribution in the two groups and the lithocholic acid was less in the soluble fraction in the patients (p<005) ( Table V) . TRANSIT TIME There were no significant differences in the transit times ofcarmine between the patients and the control subjects, the mean (SD) being 2-1 (0 8) and 2-0 (0.7) days, respectively.
Discussion
The faecal bile acid concentration in the healthy control children corresponded to that found in earlier reports from adults, although the children had smaller fractions of primary bile acids (mean 4.6%, range 1 6-66%) and sulphated bile acids (mean 1.8%, range 0-2-6-1% Significance levels compared with respective controls *p<0.05, tp<0 01.
in faecal water the patients with inflammatory bowel disease had significantly higher concentrations of cholic and deoxycholic acids than chenodeoxycholic and lithocholic acids. A similar trend was seen in the faecal water from control subjects but not in the total faecal bile acid concentration, where chenodeoxycholic acid and its transformation product lithocholic acid predominated in the healthy children (Tables II and  III) . This might indicate differences in bile acid synthesis or absorption -that is, differences in the metabolism within the enterohepatic circulation in patients with inflammatory bowel disease. In contrast to the findings in the healthy subjects, the fraction of glycine conjugates was smaller than that of taurine conjugates in faecal water from patients. The mean total concentrations of bile acids in faeces and faecal water were approximately two to five times higher in the patients than in the control subjects (p<0-01 and p<005, respectively), although the patients were in remission. This was unexpected, since only active inflammatory bowel disease has been found previously to be associated with increases in faecal bile acid concentrations.2' Thus although the patients were in good clinical condition with normal stools and normal transit times of carmine, they had high faecal concentrations of bile acids including the soluble fraction. Bile acid malabsorption has been reported in patients who were asymptomatic or had mild disease activity, but colonoscopy showed that many of these patients had a high degree of inflammation in the mucosa of the right colon. 22 Our findings are of interest with regard to the suggestion that bile acids are a factor in the risk of developing colonic cancer. " The most interesting finding was the significantly increased faecal excretion of taurine conjugates in the patients in clinical remission, which to the best of our knowledge has not been reported before. In addition, the faecal water excretion of total bile acids and particularly the taurine conjugates was increased in the patients. This is in line with the observation of Tanida et al,2' who found high concentrations of taurine conjugated bile acids in faeces and also in faecal water in patients with inflammatory bowel Glycine conjugated 
